Rationale for sequential tamoxifen and anticancer drugs in adjuvant setting for patients with node- and receptor-positive breast cancer.
Since the survival benefit of tamoxifen (TAM) combined with anticancer drugs in treating node- and receptor-positive breast cancer is small, appropriate treatment schedules and the rationale for the combination remains unclear. We examined the effect of estradiol (E2) on sensitivity to anticancer drugs to clarify the survival benefit of tamoxifen combined with anticancer drugs. We used the MTT assay to assess the effect of E2 on sensitivity to anticancer drugs in the E2 receptor-positive and -negative breast cancer cell lines, MCF-7 and MDA-MB-231, respectively. We assessed the expression of apoptosis-related proteins by Western blotting, and evaluated apoptosis using the TUNEL method. Serum levels of E2 were measured using an enzyme-labeled radioimmunoassay in patients with premenopausal breast cancer before and during treatment with tamoxifen. Estrogen administration decreased sensitivity in MCF-7 cells to the anticancer drugs, adriamycin (ADM), mitomycin C (MMC), and paclitaxel (TXL), evaluated as increases in the IC50 values for ADM (4.1-fold), MMC (1.9-fold) and TXL (13.0-fold), compared with those of each drug alone. Estradiol in MDA-MB-231 cells similarly increased the IC50 values for ADM (9.5-fold), MMC (15.6-fold), and TXL (2.4-fold). The decreased sensitivity to these anticancer drugs was associated with the attenuation of apoptosis. Estrogen dose-dependently increased the expression of Bcl-2 protein in MCF-7, but not in MDA-MB-231 cells, and suppressed the expression of Bax and cytochrome c induced by anticancer drugs in association with decreased apoptosis compared with the effect of each drug alone. Phosphorylation of the Bcl-2 protein induced by TXL was decreased in the presence of E2 in MCF-7 cells. Serum levels of E2 were increased in 5 patients without amenorrhea and in 1 patient with amenorrhea after treatment with TAM alone in adjuvant therapy, compared with levels before treatment. Estradiol decreased sensitivity to ADM, MMC, and TXL in MCF-7 and MDA-MB-231 breast cancer cells, and this was associated in part with an increase in the amount of Bcl-2 protein, and decreases in levels of Bax and cytochrome c leading to apoptosis. These results suggest that therapy with TAM and anticancer drugs should be sequentially scheduled with anticancer drugs followed by TAM in an adjuvant setting to treat patients with breast cancer for a potentially improved survival benefit.